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7KLV SDSHU SUHVHQWV D UHOD\ VHOHFWLRQ PHWKRG IRU %URDGFDVW 79 VHUYLFHV 7KLV PHWKRG JHW WKURXJK WKH QRGH¶V
WLPHGHOD\DQGSRZHULQIRUPDWLRQREWDLQWKHYDOXHRIWKHV\VWHPLQWHUUXSWDVWREHDGHFLVLRQWKUHVKROGWKHQFKRVH
WKH UHOD\ QRGH$W WKH VDPH WLPH WKLV SDSHU SURSRVHV DQ RSWLPDO UHOD\ VHOHFWLRQ VWUDWHJ\ZKLFK FDQPLQLPL]H WKH
V\VWHP LQWHUUXSW SUREDELOLW\ FRPELQDWLRQ ZLWK SRZHU GLVWULEXWLRQ²²0XOWL3DWK 5HOD\ 5RXWLQJ 3URWRFRO 7KLV
SURWRFROFDQG\QDPLFDOO\FKDQJHWKHDSSURSULDWHURXWHDFFRUGLQJWRWKHVKLIW\QHWZRUN6LPXODWLRQUHVXOWVVKRZWKDW








WR XVH WKHP WR DFFHSW PXOWLPHGLD VHUYLFHV VXFK DV WHOHYLVLRQ SURJUDPV FOHDU DQG VPRRWK VWUHDPLQJ





&XUUHQWO\ WKHUH KDV PDQ\ UHOD\ DOJRULWKPV &ROODERUDWLRQ LQ FURVVOD\HU ZLWK 0$& OD\HU DQG
SK\VLFDO OD\HU SURSRVHG WKH PLQLPXP HUURU UDWH RI FURVVOD\HU UHOD\LQJ VWUDWHJLHV FRPELQHGZLWK WKH
QHWZRUNOD\HUDQGSK\VLFDOOD\HUSURSRVHGRSWLPL]DWLRQUHOD\VHOHFWLRQRIFRRSHUDWLYHURXWLQJDOJRULWKPV
>@>@&ROODERUDWLRQEDVHGUHOD\VHOHFWLRQVWUDWHJ\IRUWKHUHJLRQEXWLQSUDFWLFHHDFKXVHULVLQFRQVWDQW
PRWLRQ LW LV KDUGHU WR GHWHUPLQH WKH GLVWDQFH EHWZHHQ XVHUV >@ $ERYH UHOD\ DOJRULWKP IRFXVHG RQ D
VLQJOHSDUDPHWHURI WKHEHVW UHOD\QRGHVHOHFWLRQZLWKRXWFRQVLGHULQJ WKHFKRLFHRIPXOWLSDUDPHWHU ,Q
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WKLVZD\PD\FDXVHD UHOD\QRGHRYHUORDG IOXLGRYHUORDGFDQ¶WJHWPXOWLSOH UHOD\QRGH LQFRRSHUDWLYH
FRPPXQLFDWLRQ)LQDOO\DIIHFWV\VWHPSHUIRUPDQFH>@>@
7KLV SDSHU SUHVHQWV WHFKQLTXHV IRU %URDGFDVW WHOHYLVLRQ UHOD\ VHUYLFH LQ URXWLQJ PHWKRGZKLFK JHW
QRGH¶VWLPHGHOD\DQGSRZHU LQIRUPDWLRQREWDLQHGWKHYDOXHRIWKHV\VWHPLQWHUUXSWVHOHFWLRQDQGDVD
GHFLVLRQ RI WKUHVKROG WDOH WKH UHOD\ QRGH VHOHFWLRQ $W WKH VDPH WLPH LQ WKH FRQVLGHUDWLRQ RI SRZHU
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$OJRULWKP LQWURGXFWLRQ
&URVVOD\HU RSWLPL]DWLRQ PHFKDQLVP WKURXJK WKH LPSOHPHQWDWLRQ RI WKH DERYH SURFHVV $OO WKH
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6RWKLVSDWKLVWKHVPDOOHVWVFKHPHWKDWGHWHUPLQHGE\IRUPXOD1DPHO\JURXSLQJIRUVHOHFWHGSDWK
DUH
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
0XOWLSDWKURXWLQJSURWRFRO
,QWKHPRELOHQHWZRUNEHFDXVHRIWKHQRGH¶VPRELOLW\WKHOLQNHIIHFWLYHEDQGZLGWKDQGWKHIL[IORZLV
JHQHUDOO\ G\QDPLF DQG GLIILFXOW WR PHDVXUH 7KHUHIRUH HTXDWLRQ  DUH XVXDOO\ XVHG IRU WKHRUHWLFDO
DQDO\VLVLWSURYLGHVDEDVLVRIURXWLQJMXGJPHQW 
$FFRUGLQJ WR WKH VKRUWHVW PXOWLSDWK DOJRULWKP DQG WKH DFWXDO FKDUDFWHULVWLFV RI PRELOH PXOWLKRS
QHWZRUNZHSURSRVHGDURXWLQJSURWRFROWKDWEXLOGLQJSURFHVVOLNHIROORZLQJ 
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)LUVWURXWLQJGLVFRYHU\SURFHVV5HOD\DQGWHUPLQDOQRGHVUHVSHFWLYHO\PDLQWDLQDXQLTXHQHWZRUN,'
:KHQ WKH WHUPLQDO ILUVW DFFHVV LQWR WKH%URDGFDVW79QHWZRUN WKH\QHHG WR HVWDEOLVK D URXWH IURP WKH




DQG WKHLU ,' QXPEHUV LQ WKH5555 UHOD\QRGH DOVR FRQWDLQV D OLQN GHOD\ DQGEDQGZLGWK LQIRUPDWLRQ





















y   ZKHQ WKH WHUPLQDO QRGH FDQ¶W VHQGGDWD SDFNHWV VXFFHVVIXOO\ LQ D FHUWDLQ WLPH WKDWPHDQV WKH
SDWKRIWKHURXWLQJWDEOHLVH[SLUHGWKHWHUPLQDOQRGHVQHHGWRUHLQLWLDWHURXWHGLVFRYHU\SURFHVV
HVWDEOLVKDQHZURXWHSDWKWRWKHEDVHVWDWLRQ
7KLUG 5RXWLQJ VHOHFWLRQ SURFHVV 7HUPLQDO QRGH WKURXJK UHOD\ QRGH FRRSHUDWLRQ FRPPXQLFDWLRQ
FRQQHFWHGZLWKWKHEDVHVWDWLRQ,QWKLVV\VWHPQHHGWRHVWDEOLVKVRPHPHFKDQLVPIRUORDGEDODQFLQJDQG
SDWK VHOHFWLRQ PDQDJHPHQW UHVWULFW WKH QXPEHU RI SDUDOOHO SDWKV WR DFKLHYH WKH SXUSRVH RI UHVRXUFH




y   7KHWHUPLQDOQRGHVHVWDEOLVKWKHSDWKOHDGWRWKHEDVHVWDWLRQILUVWGHWHUPLQHWKHUHOD\EDQGZLGWK
LQWKHURXWLQJWDEOH)RUH[DPSOHWHUPLQDO66LQWKHURXWLQJWDEOHKDVWKUHHUHOD\QRGHVWKDWLV
5656566KRZLQ7DEOH/HWWLQJLWVEDQGZLGWKLQGHVFHQGLQJRUGHU:!:!::H





'HVWLQDWLRQ 5HOD\QRGH 'HOD\ 5HPDLQLQJEDQGZLGWK
%6 56 0 :
%6 56 0 :
%6 56 0 :
y   $IWHUGHWHUPLQLQJ WKHEDQGZLGWKRI UHOD\QRGHVZHQHHG WRGHWHUPLQH WKH OLQNGHOD\VRDV WR
HQVXUHWKHSDWKRIWKHILQDOEURDGFDVWPDQQHU7KURXJKFDOFXODWLQJWKHOLQNGHOD\ZHFDQHVWLPDWH
WKHWUDQVPLVVLRQRXWDJHSUREDELOLW\3RIUHOD\QRGHIRUZDUGVLQUHJLRQ0)LUVWFRQVLGHUDERXWD
VLQJOH UHOD\ QRGH IRUZDUG WUDQVPLVVLRQ &KRRVH D VPDOOHU RXWDJH SUREDELOLW\ RI UHOD\ QRGHV
FRPSDUHGZLWKWKHWKUHVKROGYDOXH 3RXW LI 3 3RXW< WKHQVHOHFWWKLVUHOD\IRUZDUGLQJ,IWKH
PLQLPXP3YDOXHLVVWLOOJUHDWHUWKDQ 3RXW WKHQSXWWRXVHPXOWLSOHUHOD\ZRUNWRJHWKHUPRGH
OHW PXOWLSOH UHOD\¶V SUREDELOLW\ RI RXWDJH SUREDELOLW\ YDOXH PXOWLSO\LQJ ZH REWDLQHG WKH
SUREDELOLW\ RI RXWDJH SUREDELOLW\ 
S  RI WKH QHZ V\VWHP XQWLO 















)LJXUH VKRZV WKH URXWLQJSURWRFRO XVHG LQ WKLV SDSHU DQG WKH WUDGLWLRQDO UHOD\ URXWLQJSURWRFRO LQ
V\VWHPWKURXJKSXWFRPSDULVRQ)URPWKHILJXUHZHFDQVHHWKDWEHFDXVHRIXVLQJPXOWLUHOD\FRRSHUDWLYH
WUDQVPLVVLRQ WKURXJK UHDVRQDEOH URXWLQJ DOJRULWKP WR REWDLQ WKH GLYHUVLW\ JDLQ EHWZHHQ WKH OLQN WKH















)LJXUH VKRZV WKH URXWLQJSURWRFRO XVHG LQ WKLV SDSHU DQG WKH WUDGLWLRQDO UHOD\ URXWLQJSURWRFRO LQ


















)LJXUH  VKRZV WKH %(5 FRPSDULVRQ %HFDXVH PXOWLSDWK URXWLQJ GLYHUVLW\ LV ERXQG WRPDNH KLJK
HUURUUDWHEXWWKLVSDSHUXVHVWKHPLQLPXPRXWDJHSUREDELOLW\WKUHVKROG3RXWLQWKHSUREDELOLW\PDNHVWKH



































SDWKV DQG HQVXUH WKH EDQGZLGWK XWLOL]DWLRQ DQG UHGXFH V\VWHP¶V ORDG 7KHQ ZH UHDOL]H PXOWLUHOD\
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